Objective: The WHODAS-II was substantially modified for use in the World Mental Health Surveys. This article considers psychometric properties and implications of filter items used to reduce respondent burden of the modified WHODAS-II.
Introduction
The International Classification of Functioning, Disability, and Health [1] organizes the consequences of disease
What is new?
Disability items loaded on a Global Disability factor, in line with prior research.
Use of filter items for subscales impaired measurement properties.
Cross-national differences in disability scores were observed, but were not readily explainable.
In future cross-national studies where questionnaire length is an issue, use of a short-form disability scale with all items administered should be preferred to use of subscale filter items.
into four dimensions: body functions and structure (symptoms and impairment); activities; participation, and environmental factors [2] . The World Health Organization Disability Assessment Schedule (WHODAS-II) is a disability instrument designed based on the International Classification of Functioning, Disability, and Health framework, assessing six domains of functioning in daily life. The WHODAS-II is a standardized measurement of disability for use in diverse cultural settings, translated into 16 languages to date [3, 4] . The instrument allows group comparisons of global disability and domain-specific disability for physical and mental disorders. The WHODAS-II domains include: Understanding and Communicating; Getting Around; Self Care; Getting Along With Others; Life Activities; and Participation in Society [3, 4] . Initial psychometric analyses carried out by the WHO indicated that the WHO-DAS-II domains yielded a two-level hierarchical structure in which individual items load onto one of six domains, which in turn load onto a Global Disability latent variable. The WHODAS-II web site reports that all six domains have factor loadings of at least 0.7 on a Global Disability latent variable [3] .
There is a growing literature evaluating psychometric properties of the WHODAS-II [5e13]. Among primary care patients with depression or back pain, Chwastiak and Von Korff [5] reported high internal consistency for all domains except Self-Care (whose alphas were in the vicinity of 0.65), and good responsiveness to change. They also found good convergent validity in relation to the SF-36, the Work Limitations Questionnaire and condition-specific severity scales. Perini et al. [6] found that the WHODAS-II was associated with symptom change among persons with anxiety disorders. Chisolm et al. [7] reported moderateto-high correlations with SF-36 scales, adequate testeretest reliability, and good internal consistency for all domains except Getting Along With Others. Overall, initial evaluation of the WHODAS-II suggests acceptable internal consistency, testeretest reliability, convergent validity, and responsiveness to change. This article assesses the psychometric performance of the WHODAS-II as modified for the World Mental Health (WMH) Surveys [14] . The WMH Survey Initiative is a series of population surveys concerning mental disorders conducted in participating countries on a global scale. Substantial changes to the WHODAS-II were made for the WMH surveys. Although these changes were deemed necessary to achieve the overall goals of the WMH surveys, they have the potential to alter the psychometric properties of the WHODAS-II. The purpose of this article is to assess the psychometric properties of the modified WHODAS-II including: (1) internal consistency of the five retained domains, (2) convergent validity with the Sheehan Disability Scale and SF-12 Physical and Mental Component Summary scores, and (3) assessing with confirmatory factor analysis whether the five retained domain scores have high loadings on a global disability latent variable. We also present population normative data for a Global Disability Scale based on the five domain scores. Because the WMH version of the WHODAS-II will be used to assess functional disability in reporting WMH survey results, understanding its strengths and limitations is important for interpretation of disability studies reported by the WMH surveys. The use of filter questions is an increasingly common method for reducing respondent burden in multipurpose surveys. This article considers how well the filter questions introduced for the WHODAS-II subscales performed.
Methods

Samples:
The analyses reported here are based on seventeen surveys carried out in 16 countries in the Americas (Colombia, Mexico, United States), Europe (Belgium, France, Germany, Italy, Netherlands, Spain, Ukraine), the Middle East/Africa (Israel, Lebanon, Nigeria), Asia (Japan, separate surveys in Beijing and Shanghai in the People's Republic of China), and the South Pacific (New Zealand). All surveys were based on multistage, clustered area probability household samples in 2001e2004. All interviews were carried out in person by trained lay interviewers. The six Western European surveys were carried out jointly in 2001e2003.
In all surveys except Israel, internal subsampling was used to reduce respondent burden by dividing the interview into two parts. Part 1 included a diagnostic assessment of mental disorders. Part 2 included additional information relevant to a wide range of survey aims, including assessment of functional disability and the modified WHODAS-II. All respondents completed Part 1. All Part 1 respondents who met criteria for any mental disorder and a random sample of all other respondents were administered Part 2. Results from Part 2 respondents can be weighted by the inverse of their probability of selection for Part 2 to adjust for differential sampling, in addition to sample design weights. The psychometric and correlational analyses reported in this article are based on unweighted data, whereas population estimates of means, standard deviations, and order statistics are based on weighted data. The samples showed substantial cross-national differences in age structure (younger in less-developed countries) and educational status (lower in less-developed countries), but not in gender distribution.
Training and Field Procedures: The central WMH staff trained bilingual supervisors in each country. Consistent interviewer training documents and procedures were used across surveys. The WHO translation protocol was used to translate instruments and training materials. Standardized descriptions of the goals and procedures of the study, data usage, and protection and rights of respondents were provided in both written and verbal form to all potentially eligible respondents before obtaining verbal informed consent for participation in the survey. Quality control protocols, described in more detail elsewhere [15] , were standardized across countries to check on interviewer accuracy and to specify data cleaning and coding procedures. The institutional review board of the organization that coordinated the survey in each country approved and monitored compliance with procedures for obtaining informed consent and protecting human subjects.
Disability measures: The modified version of the WHO-DAS-II (see Appendix) assessed five domains of functioningdUnderstanding and Communicating; Self-Care, Getting Around, Getting Along with Others, and Life Activities. In the first four domains, there was a filter question, a series of specific items with severity ratings, and a question about days in the last month that these kinds of interference occurred. The Life Activities domain did not use a filter question.
Modifications to the WHODAS-II: The rationale for modifying the WHODAS-II for the WMH Surveys was to reduce respondent burden, to substitute a validated method of assessing work disability for WHODAS-II items specifically assessing disability in occupational role, and to obtain estimates of activity limitation days. Modifications were made to the 36-item version of the WHODAS-II that asks about activity limitation days in the prior 30 days (without grouping the number of days) [3] . The key changes were as follows: (1) For the Understanding and Communicating, Getting Around, Self-Care, and Getting Along With Others domains, a filter question was used to determine whether additional disability questions were asked for each domain; (2) For these four domains, a question asking about days with activity interference in the past month referred to the activities mentioned in the filter question rather than the activities mentioned in the detailed questions; (3) A series of questions about activity limitations days was substituted for the WHODAS-II Life Activities domain questions. This change was made to accommodate use of the WHO Health and Work Performance Questionnaire (HPQ) [16] , which was asked only of persons working for pay; 4) Items from the Participation domain concerning stigma, discrimination, and family burden were only asked of respondents with prior responses indicating significant functional disability, so the participation items were not used in scoring the WMH version of the WHODAS-II. These changes to the original WHODAS-II are substantial. Respondents who answered ''no'' to the filter questions for each of the first four domains were not asked any questions from the original WHODAS-II.
The Sheehan Disability Scale [17] and the SF-12 Physical and Mental Function scales [18] are used in this article to assess the convergent validity of the modified WHODAS-II with another disability measure. The Sheehan Disability Scale items were asked in relation to one chronic condition reported by respondents with one or more chronic physical conditions, with random selection of one chronic condition if more than one was reported. Common chronic physical conditions (e.g., diabetes, asthma, arthritis, back pain, headache) were reported using a standard set of questions. Respondents were asked to rate interference with activities in the month when the condition was at its worst in the prior year, whereas the modified WHODAS-II asked about disability in the month prior to the interview. In the six Western European surveys, the SF-12 was administered to the Part 2 respondents.
Scoring the modified WHODAS-II: The WHODAS-II is scored on a 0e100 scale with higher scores indicating greater disability (although a standard scoring method has not been defined by WHO). Typically, a score of 100 indicates the maximum possible score, and intermediate scores indicate the percent of the maximum possible score. The WMH surveys followed this approach. For the Understanding and Communicating, Getting Around, Self-Care, and Getting Along With Others domains, the modified WHO-DAS-II was scored by estimating (on a 0e100 scale) the percent of the maximum possible score observed for the sum of the severity items, and the percent of the maximum number of days of activity limitation in the prior month. These two scores were multiplied and then divided by 100, so that the resulting score ranged from 0 to 100. For these subscales, we compared multiplicative scoring, additive scoring, and scores based on Item Response methods. We found that the different scoring methods gave highly correlated results. Because they yielded nearly identical results, multiplicative scoring was used because the European Survey coordinating group had previously decided to use this method.
For the Life Activities domain, a weighted sum of activity limitation days in the prior month was estimated. The following terms were added together: (1) The number of days totally unable to carry out normal activities in the prior month (item FD4); (2) One-half the number of days of reduced activities (item FD7); (3) One-half the number of days of reduced quality or care in work activities (item FD8); and (4) One-quarter the number of days requiring extreme effort to perform at one's usual level (item FD9).
If this sum exceeded 30, it was recoded to equal 30 so that the sum had a range from 0 to 30. The sum was then divided by 30 and multiplied by 100 so that the resulting Life Activities score also ranged from 0 to 100. A Global Disability Scale score was estimated by averaging the scores of the Understanding and Communicating, Getting Around, Self-Care, Getting Along With Others, and Life Activities domain scores.
Analyses: To evaluate internal consistency, Chronbach's alpha [19] was estimated for each of the five subscale domains and for the Global Disability scale for all 17 surveys individually based on unweighted data. Due to the filter items, we initially assigned zero scores for persons who skipped out of the detailed questions for a particular domain. We also estimated Alpha coefficients for each subscale with the skipped items set to missing. The latter approach excludes from analysis for a domain anyone giving a negative response to the filter question for that domain. Alpha estimates with skipped item scores set to zero likely overestimate true internal consistency, whereas setting those items to missing is likely to underestimate true internal consistency.
M-Plus [20] was used to carry out a confirmatory factor analysis that assessed whether the five domain scores had high loadings on a unidimensional latent Global Disability variable. We report the factor loadings for the four surveys (the United States, New Zealand, the Ukraine, and Israel) with sufficient sample size to support a reliable confirmatory factor analysis. Because notable differences in WHO-DAS-II distributions were observed across countries, we did not believe it was appropriate to combine data from the countries with smaller samples to carry out a pooled analysis. Convergent validity of the modified WHODAS-II was examined by estimating correlations of the modified WHODAS-II Global Disability score with items from the Sheehan Disability Scale and with the SF-12 Physical and Mental Summary Component scores for the Western European surveys. For the SF-12 Physical and Mental Summary Component scores, a higher score indicates lower levels of disability, whereas for the WHODAS-II and Sheehan, a higher score indicates greater levels of disability. Table 1 provides the (weighted) percent of the population for each survey that had a nonzero score for each of the five domain subscales, and for the Global Disability Scale. Persons giving a negative answer to the filter question for the first four domains would always have a zero score. The results in Table 1 show that the large majority of respondents had zero scores for each of the domains, particularly for the four domains with filter questions. SelfCare and Getting Along With Others tended to have the lowest percentages with a nonzero score, whereas the unfiltered Life Activities domain consistently had the largest percentage with a nonzero score. There was considerable cross-national variability in the percent with nonzero scores for each of the five domains.
Results
The internal consistency (alpha) coefficients for the Understanding and Communicating, Getting Around, SelfCare, and Getting Along With Others domains were high across all of the populations surveyed when skipped item scores were assigned a zero score (Table 2) . When skipped items were set to missing, the alpha coefficients were consistently lower. When skipped items were set to missing, out of the 68 alpha coefficients estimated for the first four domains with filter questions, 46 (68%) had alpha coefficients that were 0.70 or greater. In contrast, the Life Activities domain had higher alpha coefficients, with all of the estimates exceeding 0.85. The alpha coefficients for Global Disability score based on all five subscales were higher, with alphas exceeding 0.80 for all but two of 15 surveys. It was not possible to estimate Global Disability alpha coefficients for two of the 17 surveys when persons skipped out were set to missing because all respondents had at least one item set to missing (i.e., list-wise deletion was used in estimating alpha coefficients).
For the four surveys with adequate sample size to support reliable confirmatory factor analyses (the United States, Israel, New Zealand and the Ukraine), we assessed whether the five domain scores replicated the factor structure reported for the original WHODAS-II. The loadings of the five subscale scores on the Global Disability factor were moderate to high, but these factor loadings were consistently lower than those reported for the original instrument on the WHODAS-II web site. Whether the five domains can be considered to form a unidimensional latent variable can be evaluated by goodness of fit statistics. The Confirmatory Fit Index and the TuckereLewis Index indicate good fit if their values exceed 0.95 [21] . The Root Mean Square Error of Approximation suggests adequate fit if it is less than 0.08, whereas a value less than 0.05 indicates good fit. The fit statistics in Table 3 do not support the hypothesis that the five modified WHODAS domains form a unidimensional latent variable of Global Disability. However, because the factor loadings exceeded 0.4, the factor analyses do support the utility of a Global Disability summary variable. The fit statistics indicate that there is unique residual variance in disability explained by the individual domain subscale scores. Across the four surveys included in the confirmatory factor analyses, the Getting Around domain and the Life Activities domain tended to show the highest loadings on the Global Disability latent variable.
The correlation coefficients for the modified WHODAS-II Global Disability Scale with Sheehan Disability Scale items provide modest support for its validity (Table 4) . Among respondents with chronic physical conditions, modified WHODAS-II Global Disability showed positive correlations with Sheehan Disability ratings (a mean of 0.30 for home management, 0.31 for work, 0.23 for close relationships, and 0.28 for social life). The correlation of the Global Disability Scale with the SF-12 Mental Summary Component scores was similar (average r 5 À0.30). In contrast, the correlations for the association of the modified WHODAS-II Global Disability Scale with the SF-12 Physical Summary Component scores was substantially higher (average r 5 À0.56). The negative correlations are due to the reverse scoring of the SF-12 (i.e., higher scores indicate lower disability). Table 5 provides descriptive statistics for the modified WHODAS-II Global Disability Score for each of the surveys based on weighted data, including population means, standard deviations, the percent with zero scores, and the disability score at the 90th percentile of the population. As might be expected, there was considerable variation in distributional characteristics across the surveys. Because there were marked differences in age distribution (not accounted for in Table 5 ), some of the differences in modified WHODAS-II score distributions may be attributable to age variation.
Discussion
The modifications to the WHODAS-II implemented in the WMH Surveys produced a shorter test thereby reducing respondent burden. Reduced respondent burden appeared to have come at some cost in terms of reduced internal consistency along with a large proportion of respondents having zero scores. Validity coefficients were also not as high as indicated by prior research, except for the SF-12 Physical Component Summary score which showed a high correlation with the modified WHODAS-II Global Disability Scale. The filter questions used to increase the efficiency of administration may have inadvertently reduced the sensitivity of the modified WHODAS-II to measurement of disability in the mild-to-moderate range, particularly for persons experiencing disability in social relationships.
Reliability: This population survey was able to assess internal consistency, not testeretest or interrater reliability. For the four domains with filter questions, when zero scores were assigned for those who did not endorse the filter question, internal consistency was high. However, there is circumstantial evidence that assigning zero scores may overestimate internal consistency due to imperfect performance of the filter questions. The proportion with nonzero scores on the Life Activities domain was consistently higher than the proportion with nonzero scores on the filtered domains. When we exclude individuals who did not endorse the filter questiond rather than assigning zeros to these individualsdthe median alpha estimate for the four domains with filter questions was in the 0.70s, reflecting moderate internal consistency. However, setting all items skipped to missing excludes all persons with low disability levels, so these estimates of Only surveys with a sample size of persons with nonzero scores sufficient to support confirmatory factor analysis were included. [5, 7] . In contrast, the correlations with the SF-12 Physical Component Summary score were comparable to those reported in prior validity studies. The prevalence of disability is likely to be lower in a general population sample than in a clinical sample, which can reduce item intercorrelation. The Sheehan ratings asked about disability related to particular chronic conditions at their worst in the past year, whereas the modified WHODAS-II ratings concerned disability in the prior month. For these reasons, the lower validity coefficient with the Sheehan items employed in this study may reflect, in part, methodological differences. However, it is likely that the modifications to the WHO-DAS-II introduced for the WMH surveys were an important factor affecting reliability and validity estimates. The higher correlation of the modified WHODAS-II Global Disability score with SF-12 Physical Component Summary Score may reflect the greater contribution of disability in self-care and mobility (more severe forms of disability) to the association of these two measures.
Analysis and interpretation: Table 5 provides descriptive information on the distributional characteristics, but does not evaluate or explain differences in observed scores across surveys. Given large differences in mean disability scores and the percent with nonzero scores across countries, cross-national methods differences likely influenced WHO-DAS-II scores. The analyses reported here cannot assess or explain cross-national differences. The use of filter questions complicates cross-national comparison of item performance, as scores on filtered items reflect both the performance of the item and the performance of the filter. The need for caution in making cross-national comparisons of disability from self-report measures is not unique to the modified WHODAS-II [22] .
Modified WHODAS-II scores had highly skewed distributions across populations, with low mean scores and large proportions of the populations with zero scores. Given these distributional properties, and the variability in modified WHODAS-II scores across countries, for some purposes we recommend dichotomizing the modified WHODAS-II Global Disability Score at the 90th percentile for each country, analyzing disability as a binary variable (i.e., significant disability present or absent). Given the large proportion of the study populations with zero scores, the use of a mean disability score is difficult to interpret as it reflects a combination of the percent with any disability and the mean level of disability among those with nonzero scores. In analyses restricted to persons with a higher prevalence of nonzero scores, the use of a continuous Global Disability Score could be useful. Dichotomizing WHO-DAS-II Global Disability scores at the 90th percentile for each survey masks cross-national differences in the prevalence of elevated WHODAS-II scores, because by definition 10% of each survey will be defined as having disability. Modified WHODAS-II scores may also be used without standardization to country or survey-specific norms when pooling data across countries. In that case, introducing indicator variables for country to adjust for countryspecific measurement differences is recommended, with cautious interpretation of results.
Modifications to the WHODAS-II: The filter questions used for the first four domains may have been too stringent, particularly for the Getting Along With Others domain. This limitation may reduce the ability of the modified WHODAS-II to differentiate among persons with less severe functional disability. An alternative strategy to reduce respondent burden is to use a subset of items selected from each of the WHODAS-II domains. For example, the original WHODAS-II has a 12-item brief version. By avoiding filter questions, the frequency of zero scores is likely to be reduced. In cross-national surveys, where the performance of filter questions may differ across countries in ways that are difficult to predict or explain, the use of a standard set of questions administered to most or all respondents could reduce methods variance and increase opportunities for methods research comparing item performance across countries. When feasible, the use of computerized adaptive tests to avoid floor effects induced by filter questions is an alternative approach to address this problem.
Global Disability latent variable: The domain subscale scores showed moderate to high loadings on a Global Disability latent variable, whereas the domains retained unique variance not explained by Global Disability. However, the confirmatory factor analysis did not replicate earlier factor analysis results reported by the WHO in which the subscale scores had very high loadings on a Global Disability latent variable. This is not necessarily a problem, as it suggests that the domain scores may be useful in understanding differences in disability profile. The purpose of the confirmatory factor analysis was not to assess dimensionality, but rather to evaluate how closely the modified WHODAS-II replicated the factor structure shown on the WHO website.
In analyses applying a bi-factor model to U.S. survey data (not presented here), we found that the modified WHO-DAS-II was sufficiently unidimensional to use the total score as a uniform construct.
Conclusions:
The modified WHODAS-II used in the WMH Surveys was found to have acceptable levels of internal consistency and validity, albeit lower than observed for the original WHODAS-II in clinical samples. The use of filter items appeared to be a significant factor affecting the internal consistency and validity of the modified WHODAS-II. Although the modified WHODAS-II can be used to compare group differences in disability prevalence within countries, we recommend caution in interpretation of cross-national differences in disability levels.
